Analysis of apoptotic and survival mediators in the early post-natal and mature retina.
Apoptosis, a cellular process critical to retinal neurogenesis, has been implicated in several neurodegenerative disorders. As the retina matures the suppression of apoptosis occurs and the emphasis shifts towards survival. To identify the cellular changes that bring about this critical shift in the balance, we performed an expression analysis of pro- and anti-apoptotic mediators in the immature, post-natal day 6 (P6) and the post-mitotic adult P60 mouse retina. Laser capture microdissection (LCM) of the P6 and the P60 retina, followed by reverse transcriptase-polymerase chain reaction (RT-PCR) was employed to elucidate changes in the mRNA expression of Apaf-1, caspase-3 and caspase-9 in the individual retinal layers in the young and mature tissue. RT-PCR and Western blotting of whole P6 and P60 retinal preparations was carried out to determine changes in other caspases and key survival mediators at the mRNA and protein level, respectively. Our results demonstrate that each neuronal cell layer in the adult retina down-regulates the gene expression of Apaf-1 and caspase-3, and to a lesser extent, caspase-9. The protein expression levels of other executioner and initiator caspases are also reduced in the adult tissue. Interestingly, XIAP, a potent caspase inhibitor, increases in expression in the adult retina. Additionally, we demonstrate age-dependent increased expression and activation status of the components of the MAPK transduction cascade. Conversely, we observe decreased PI3-K and AKT expression and decreased activity of AKT (pAKT) in the adult retina. Furthermore, results from RNAi experiments demonstrate an additional mechanism of PI3-K regulation in photoreceptor cells. Our findings suggest that a survival strategy adopted by the post-mitotic retina involves a down-regulation of key pro-apoptotic factors concomitant with changes in expression and activation status of certain pro-survival mediators.